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1 ] 

«TSB n M<Mfe-*MH*Jl± KM £ *LfcflH£» t , 
Kr8B»14a±K^Jfi*ttA 1 «r*tr* 1 ©Sfti*l#l^ 
BtflB^ 1 ©**b«**#«±CJ&fc 2 <7>g>fb«S#Jf . 

UtrlB* 2 ©ftfl:«j#-3»#»±Jw^$ tLfc* 3 <z>s-fb»4MM*» fc. 

2 ] 

wmm 2 <^bw*#Ji ttA i z&trm 3 oi«i#ifc> 

una* 1 <Dm.ttM*mfcm<r> a 1 striae 2 ©sMfci&^SMWi «t < > «r 

IBS! 3 *>a<fMfe¥3MMI v*£i:£#mt1-£ »f tW*N*#»#**-o 

iBNctl 3 } 

1&1B*S 3 OMififl*^ 9 y K»-C* 1 * ^« 2 fB«Offl<b% i N*#*i : - 

ATE* 1 <Dm.Wto*&foM<nm l ~ 5 0 n mt^ «9 , ItflBH 2 Ofi«^S^)i<75ff 
*** 5 ~ 2 0 n mT?**«l 1 4 fzit 2 E*©JMfc*MMMHft#* : J : . 

[»*S 5 ] . ^ 

TttffBSS 1 <£>filb%#«#Jl J3 i OTOE* 2 ©S-fM&^MMWf 1& 1 1 n *£-trfl»#« 1 5 fc« 

2 E*©JMt***fr»#*?-« 

[W#3l 6 ] 

ttE£ 2 ©ttft«4MWWi«!> I njftjfijfc* 1 . UtTlBtS 1 <D¥##Jf <£> I nMifc<fc 
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[0 0 0 1 1 

« ffl & * 2f K ffl v* fiT v> & g>ffc £ ffl v> fea-fk*******^ M -f * <*> 

[0 0 0 2 J 

->7A (Mg) ©K-e>^*fT?«*0*j&*±fc&9r*So 
[0 0 0 3] 

A 1 G aNj&»fcj£*«2 0 2 #*7M£*LTV*a 0 ^©12 0 2 t±, MIH^S fc JttScLTS 

-7n-jqiffl!g2 0 2±K, u n-GaNf'f Kg 2 0 3 ^.t^ p — A 1 G aN0W^7 
7 KJf 2 0 AtfWtfhlXX^&o £tf>*-A-7n-#p$|]Jf 2 0 2 T-7*n ? ^ tiJ3fc&;^o 
f;^t'J7SWffli:&fe^> Kg 2 0 4 C J: «9ff o0^ 0 tit, * 

-y<r--7n-^p$ij^2 0 2 tg^77 Kg2 0 4©^Cu n-GaN^ KI203 
^#AL, A ljfi&Jfctf>ftv**?y Kg£ffi*&Pfi^?tm8^ki$L£#J&£t oTV>;*> 
o 9 tftttS*»e>IEJt*«pfe*«ii:K: J: *K A 1 i|)S]k^v>gt|S4t5I* 

*»SttJBtc-§-x.**«*ffl**!5>3ia«!U-rv>a 0 ^WXltt 1 K £ p-Al,G 
a i - iN^ 9 y Kg 2 0 4W^A 1 JBJfcJfcWU x = 0. 075. AhGai-iNt 
-A-7n-^)§2 0 2<£A l£U£Jfctix = 0. 2 0t^, A 1 ftj&Jfc K^-Y 
v 7") tf>7C/>W«tt, 7 n-anW« 2 0 2 9 y Kg 2 0 4 >7jM K12 0 3 

UoTV»4, iot-A-7n-WW12 0 2li, K^-y^7 p =St7c§ <-**£5*a* 

[0 0 0 4] 

113 {4, #2©f£#0O (#lfif i) fc^i-fco-e&i?, #ifcfc«ti tsattsti/cv** 

*5pJffli-*S««:RI^LTV>*o ^©i^ £&tf5£A 1 G a N*-'t- 7 n -jqifNg KM 

fcfc* «3> ^gL'fb : £ria^i:*^*^^pM^^7 B n7r-f;v^#'btL^o 
[0 0 0 5] 

m 4 iiH 3 dMMfcfcf^) ^t^t^l. H4<^«t-9^InGaNfS14 

I401tp-A1G a N*->*— flHWg 4 0 3 fcOWfcu n - A 1 G aN^FIl 
4 0 2 £#AU p-A 1 G aN*-^-7U-mUm 4 0 3«±Cp-A 1 GaNM 
f^7 7K14 0 4 ^ttv^ o -5" Lt, MgK-tf>^(4. ffiv* p &3F*lltoifcJKj&*3? 
:fc£*L& p -A 1 G a N*-^-7n-jqi|iUg4 0 3 <^J&B#K:fcv>Tra$&£*LTV^ 0 

un-Al G aN^^14 0 2 LTM g K- t?>^£ *L&#:«£m5fc£ IS 

•)ffitti*e)int"C, plK-A/' f fc LTMv>£Mgri s 3l£&£1-7WK«3c£© 

*-;\*-7ti-#J$(|Ji4 0 3>^7?K14 0 4 >*Kg 4 0 2 fc^oTV^o 
[0 0 0 6] 

*4*>tt3fe« (^#^^3) ^t^^i), m2(omM 
) fcJfctfcLT. ffiftg 5 0 1 p-A 1 G aN*-^-7n-«HWg 5 0 3 fcOHIfc I n 
GaN^Ki (*ISg) 5 0 2=S:#AL-CV^^I^4o £©flUfcfc:.fc «K AIM 
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&<DHH^V-A 1 GaNt-A'-7D-M|5 0 3&£Tfp-A 1 GaNgfe^7 7 
Kg 5 0 4 S Ltv^o 

[0 0 0 7] 

1 ] #11 2002-198314 
btfitl] Jpn. Journal of Applied Physics, Vol. 38(1999) pp.L226 
[**Mlr*lR2l phys. stat. sol. (a) 194, No. 2,407(2002) 

l^#K\£$fc3] IEEE Journal of Quantum Electronics, Vol. 39, No. 1, 135 (2003) 
[0 0 0 8] 

HttK, tme^-^-^n-^wji^feaitLm-j-^^yTRrfjfcoHcaftjiA 1 g a 

N^yy KJfKiJ: iJfTfc^i&R^fcSo A 1 GaN^77 Kfl^v^A 1MM< 
HI <D$t&WKi$\,*xi>, KJfOA 1 LTHK, ttf^Sffi 

[0 0 0 9] 

iSv^-^SKWI^^. y<-7n-JMWJf^p3BK->t>> (Mgf 

[0 0 10] 

^ _ , t _ 7 a - gp jp ay p M K - J * > h O K - tT V ^ # J9? £ IrJ ± § £ * tr o 0 

F _e >^oii^^3&^^-r^UTL^ ^ c: t-eab^.o i^Stttt, iftlfcfcitfci ©0 
3 Ki3tt*A 1 GaNfcGaN^W^it^^m^o i<0«S*, fEKLfc 

[0 0 11] 

^^3. £3 4>fl£3fefll (^#lr^2) plF-^nWIlSCK-^L 
tv»4ioO, Mg K-tf>^tip-A 1 G aN*->*-7nHtffflJf ©J&J*1$*fcBM& 

u k- tr v ^ najtj^i&^i- a £ v» ^ naafc* l r v> 

[0 0 12] 
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[0 0 13] 
[0 0 141 

Jft^2<0#S#®to#mi£#^i3V^T > pIK-^> hc^ij*-&^M jvyyf^nM 
[0 0 15] 

t £ & tz $3 tf)4MHMI K*v>t*^'J70»cai6t Hit 4 d&R* 1 * < & 9 

[§&§302&:g] 

[0016] 

*»9§ k« & aft******** 1 ?- c j: tu* . $2 <D*m&m ms^tyrBCA 
iKR*** < * *> . ^3 ©»n^itsfiA i aajftft v*?* ? fit 

[3&93 trUifei- Z> tz tb ofio^l 
[0 0 17] 

jy.T\ §Hi63&flB Co v>T IHW #P. L * tf s <b wis-t- * e 

[0 0 18] 

mm<oMm d _ 

Cli, #«&K*WBJ&ft* (MOVPES) Srfflv^o -eojlfcftffi* J±. «EET\ 

T> **v>ii*«ffi (i a tm) m±o2raEET-e;feo-c t&v* 0 ^ffirtcf 

[0 0 19] 

f1\ n-GaNi«6 0 l^lSSr^^mtmtioTfflfJWbLfc^ jSft'^rt 
0-9"-fe^^-±.tw^K6 0 1 *^tt4o N 2 ^CCWl^Sr+^CftL^ 1 
■C/#0#iav- h-Cl 0 0 Oti^flU *^J7^*H 2 ^^£^J:*C7 
>^E-7 (NH 3 ) ott»*H#LT^&ffl<&*y--V* r *?T*'5o 

^oi*wttifl»£i±fT*difc* , a*L^o -e-^a. hy**-**™** (tmg) fc* 

y ->7^ (S i H 4 ) «!>ttl&*PM&U 2 / /mI«n-GaNI6 0 2©JS***fvv» 51 
£$cV*-t h U ;* f ;V7;V^ — f A (TMA) ^rlHlX-> 1. 5 mJ¥<D n - A 1 o . 05G 
ao . 95 N;77Fi6 OSO^ffTo TMA<?)ftW Jhttn-G aN 
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ihu 7 8 orn«t^o 

[0 0 2 0] , ^ 

NH 3 > TMGMh'J^fJMVv'JA (TMI)J:Mt4itKJ: •)% to 
*V KJS 6 0 4±fcJ¥$tf t ft3 nm^Ino . i G ao . 9 N#pft^ #F»*>±fcJSS 
A*»7 nmOIno . o 2 Gao .9 8 NUtftt lUBttiafla*©***!** 
SLt^li?#p (MQW) iSt£J16 0 5 *^1-*o 

[0 0 2 1 ] 

?l§icV^T3 0 nrnJi:^/ > K-7°Ino . 02 Gao. 9 * N + BJS 6 0 6 *J&ft L 
3 0 nmJ¥<7)7> aN* HDi6 0 7 «rj£«Lfcfc, TMG«*#it^o 

N2 tNH 3 *«#&L^l8-ci-tf^< 1 0 0 oict-eii-i&u **y72T**N2 tH 

2 (DiI##*fci»!J#;LSo TMG&rTrMAOfta&fcWHlU 4 5 nmffOp-A 1 0 
10 Gao. 9 0 N«fBI (K-l^v/i^v^I) 6 0 8 «ft-T£o £<D*IBJ» 
6 0 SWJftJBfe+fcfcv^T* fcf^v-^U'O* y-x-^/^^^^^/A (Cp2Mg) fc* 
&Mg K- tr>^*HI*&-f &o -?"<S>^ 1 0 nmJ?C9 p — A 1 0 . leGao. 8 4N1 
?t _ A _ 7n -|pii6 0 9*JfcftU W<^t'J7^?:H2 M«9#x., p- 
Alo osGao. 9 7N^5?KI6 10«:SfiU 5 0 n mW-<F> P - G a N 3 > * 

n*6ii zmxmm-rzo paK-^hiu^mf 

A (Mg) tM^iZtf* ftfctjfcjft* (C) . (Zn) . (Be) , *K 

(cd) ^«rfflv*-ciji.v>o m-ho J; ^ iat, 3*S#V--*f*^ 

[0 0 2 21 

ii«<, ;WK7'fK«SS (HVPEtfc) ^x^^V-ft (MBE&) * 

[0 0 2 3] _ 

^I©»iGa©g«atTMG, A 1 ©JRftfcUTMA, InOflC 

ftfc UTML Mg<DWMt LTCp 2 Mg. N©I^t LTN H 3 ZH^tztf, ±15 

xfM'JfA (TEG) ^dfrffetf'JSA (GaCl^CaCh) > A I <DRftb LX 
fiJifjV7JV5-^A (TEA) «^fW5'WK5>f K (DMAH) . V** 
;V7;K^n7-f K (DMAC 1) , InOlttfcLTfyiWW^A (TE I) 

M g ©Sft t It ^^xf ji- v ^ n/<^ ? vii;V7 ^ A (EtCp2Mg) * 

tT^ f ;Vy ^ n^y ^ ^x-^-? y f A (MeCp2Mg) . N<DJ&fflrt LX t K 
7v> (N2 HO ^y^f;mF7y> (MMH) ^fW^Kr>V (DMH) * 

[0 0 2 4] . 

[0 0 2 5] . 

*IWW4W*P-A1o. 10 Gao. 9oN>flM(K-K/ 
^xy^y^I) 6 0 8 Kliitiyf '/^ti «9|g «3&tr £ fc-?* b 7>f ^^UnX 
U ^^KifcOiaiK'J y^^ftti. iJ?S?«iC*it**l'?'i*7MI±2~ 

^^U, ^JLfcT^V^WgfcttLT nl^>^ H6 0 2W-WttitSltx 
[0 0 2 6] „ L 
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-fb^Va^ (S i 0 2 ) ^^^f!M6 1 3*Jg»U 

hJf 6 0 2^Ii:iinii6 1 4 tl&J&i'&o p-G aN3>^^ bI6 1 ll±, 
plg6 12t(?)3>^ MgWl X 1 0 2 0 cm 3 5X 

1 0 2 0 cm" 3 ^JtLtv^o :oJ:HUs 13 6 KTjkZ ti V-^ffk 

[0 0 2 7] 

n-G aN»S!Bi:nIi^^U ±T*» kSiiW&IMi: tt^v> 6 
[0 0 2 8] 

i© i ^ Kit#&mi#v-f «?^t-c, vwmme 1 2kn«i»te6 1 4 
t<7>F«9KmjE£ep;&n-f & ^ mqw^ji 6 0 5 Kisj^o-cpnomae 1 2^<biE?w*& 

AS*iSfc*Cn«tft6 1 i^^t^mSfLio CLtU-J: *K MQWffittl6 0 5 
[0 0 2 9] 

J£HT\ p-A 1 o . i o G ao . 9 o N*WJf ( K- tTV^W^^Jf ) 6 0 8 OA 
(;t>m?^)#, p-Alo. leGao. 8 4 N*- ><-7n-«ltMI 
6 0 9 4*) fc/h§ < > p - A 1 o . o 3 G a o . g ? N?9? K16 1 Oil) 
it* t & i fc W*S&1t»cov»TSiW"t &o 
[0 0 3 0] 

f&W#e>»4> *-^-7n-Jfp$IJJf HftrKp -G a N^/lSrif AU p-Ga 
N * faH ft £ *3 v>T p M K-^ > h « 4 o -CiSK Ll&tb * i t -e. K - tT > ^<Olft £8? 
?» U ^1' -7 y r fc L L&3&»e», A 1 Z&t ^V^p-GaN 

i5V>T{±, M g 7'D 7 7 ;V^Etr#o r i ^tfi«) ^ t ^ o /c 0 ^LT, Mg 

mm<Dffi.t LTii. 5 ~ 7 X 1 0 1 8 c m" 3 LT^-Mfrfc l^^^cfc 

O 

[0 0 3 1] 

*&ffi&1&Kis\**xm^t:to3k<Oft9L\U p-Alo. ioGao. 90 N*W® (K 
-tf^-xw^*/!) 6 0 8 fcv^Jt«WA 1 fcj£Jfca*?ftv*Jl*A 1 G aN*-^-7 
u-num6 0 9 (DWMKMXL, Mg<D K-evniOA 1 G aNt-^-7n-« 
f&ijjf 6 0 9^Jft+)&»e>Bli&L-CV>*ifc"T?**o — JRC A 1 G a NfiG a N fcJt^T^ 

tzifl-oX, fl£3fcT?M\ AlGaNifW?)MgOK-^V^*llfet*-tl^ pS 

ttl©iS«i:lnG aNt^^ti^i^A 1 G a N £Bfi«- & C t tt. 

L^t&^fe, Al**«*L*»*^»#«K»ipta^>Mfc W£«Mg« *«JR 

jHi^WO^ttL^JiA liMiMWI)D> A l«j»ifc*»0%*»fe5 0%?W-i3V* 
T«A iaJ5Jt<OiitnH#v^ pM^#0^«9 2 s *tL^l:Jiiij]ni-*o 
[0 0 3 2] 

mxit, p-Al GaNK-tf>^^>^>^H 0 2li^lOff#I^^t, p- 
A 1 G aNt-A-7D-i«i 1 0 3 f±f&2 ©^MMMiCJttSU p-A 1 GaN^7 
y KH 10 4 {*$ 3 ©¥#Wf o * 1 ©*f#l^A 1 &J&Jfc ? 

7) (ii3«f$#li «J *oid2©*#fMI©A HUftlb 

l:HU4»3 J: D « < & (» 2 >» 1 69#S£#JS >m 3 © 

mSE#2 004-3097950 
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[0 0 3 3] 

St tv^A lWrai©Wl#l 0-2 0%, |2W#ifl^l 0-3 0% 
, m 3 03#-&#J§jW§ 5-9 %-eab «9 , f ^11 tv>A l 1 8 

-15%. $2 <0*m»Mifi\ 5 - 2 0 %> f 3Wff#im6. 5-7.5 

0 g i 0>¥zft#jg*$ 2 W^S-PMI v^o fcffi A 1 $jfc]fcOJf £ff < *^>J 

, Lv>g0?l4#lO**WiT?l ~5 0 nnu # 2 O^tftlT? 5 - 2 0 nm 

. LHRJSttfcl O^S#S-e5 - 2 0 niru *2 0*l#i"e5-l 0 nmt 

[0 0 3 4] 
[0 0 3 5] 
[0 0 3 6] 

***3^«lO*aft*i:&ii:t?A l G a N*-^-7n-jJp(WJg 1 0 3 K*5V*T9 x 1 

o 1 8 cm- 3 jj)i±offlv^Mg«K*«^fi&^aie'es^o 

Tii. r — >' y 10 2 ^DMMyjtM^i^h^x n d2^* s ab & o K— tf 

^8X1 0 1 8 cm" 3 iph2Xl 0 1 9 cm" 3 ©pMI^-CK-t^7?ti 
[0 0 3 7] 

13^3^1 (»»2) WTtAlGaNS (*- /t- 7 n -«HW» 
izmm) WA\ o . o 7 G ao . 9 3 N (^r; K»fcffi3§) KT** V 7©H 
fi 1 otv>4, i.fl5*-/t-7n-tt«WJifl5lt«ftfiA 1 il&JSOA 1 G a NJB*«J¥ A£ fix 

[0 0 3 8] 

£<75«M^ AlGaN V-\£y *m 1 0 2 0#Ai:i*)Mg K-fcV^Ji 

3&**£v>A l GaN*-A-7n-flli| 10 3 ft>OMgIKt^?f KJ§OMgi&K£ 
utarS&L *« ^KJ: *), L# 

**T?§& 0 K-fc?>^>^>*JS 1 0 2 fc-f* A 

|W]— A \WiBt<DllS\**m&*J&I&"?%> Mg]R»)^ti^i14*|Sl±?«^i:^ 

* ,1, 3? _ fr^i" £ £ £ 3*T- £ fiEI&gi; KH s ti^o 4fc, -WGa 

<Dfrt>*) Kin p-A 1 o . golno. i o NT^-b^-WHl K- ^ 

[0 0 3 9] 

. K®^c^3v^-c^ J s";7oiac^^6*#m•r^^tt^i{a^:^ir^<. a 1 g a n 

aj|E# 2004-3097950 
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ir y v KB 10 4 <DA l fcj3Ufc*te»1-*£ fc^*^*** 3fc«>H C&fcfcW L 

c* & o 

[0 0 4 0] 

&±kj:*k p I k-^ n it ^ lit ^ ^ ^ t, **yy<7>B 

, ±|B^OJlS^^^ B B H ^;ft-eab^^lSliGaN^P1^^0-e(i^<. AlGa 
N> InGaN^A 1 GalnNfOWl***^^^ t7r>f7i«^lltflfi* 

M^fflv«Lf:ELOG aNi«t4^, 
[0 0 4 2] 

l&^tfL'fkfc^lWIBtt'^^l'^^^^^^ffi'^^^ 0 StC^ ±l2^i±BA 1 G a I 
nN*«* (As) , U> (P) Lfcli^f i^ti^ >5 

[0 0 4 3] 

(3ttfcO»« 2 ) _ 

fcM\ #«^JK5MiM& (MOVPEg) fcfflv^ *<Df&S:1£j3te, MET-ei, ^ 
ETtt>, ZfcXXE. (1 a tin) &±©SBJETT?"t>ftv\. S&fctt, »i-t}:f 

[0 0 4 4] 

©t-b^-±fSt7o i^^a-r^o n 2 ^f^ti-cjss^rt^+^^stftbfc^ 1 

>*-T (N H 3 ) ©tt#&*«ii&Ut:afe«aiBo^ v --^fctr&do d w ? <; - - > 
^<^B#K{il^-h i fT*^-«t^M^Lv> 0 ^-Ot, HJ^W^A (TMG) fc* 
y V?> (S i H 4 ) BM&U 2^mf©N-GaN| 7 0 2©M, 3I§^V> 

tb'J ^ ^VTJV^-^A (TMA) SrJjnx., 1 . 5 ^mf^n-A 1 o . o 5 G a o . 
95 N^yKl7 0 SO&S&ffdo TMA«*#JhUn-GaNW K» 7 
0 4£0. l//m^l/:^ *^rV7^tN2 CSSiNHs ©M*ffJhU 

[0 0 4 5] 

NH 3 , TMGXO r >y>Wy5'9A (TM I ) J:®%rf2>y £ K X V) , % 
if 4 KS 7 0 4±fcJ*£jWI&3 nmWlno . i Gao .9 N#pJf #f*M<0±.KW-% 
tf%}7 nmOIno . o 2 Gao .9 8 Niil fc* 1 SIS i: 1 4 3 ^1^© Wl^^ 
ftLT#lif#P (MQW) fSttJf 7 0 5 *3^JS-r&o 
[0 0 4 6] 

BIIIV^3 0 nmSOa7>K-7 p Ino . 0 2Gao. 9sN4 , ^B 7 0 6. 3 0 
n mgtf)7 > K- a N f Si 7 0 7 t M t fct, TMGOftft^ffJht*. N2 fc 
NH3 *MLfctIttl^< 1 0 0 OtJT^U **'J7*r;**N2 fcH2<0« 
^•?5rxH-gD»)#x.^.o TMGS^TMA, TMIWM^SIU 4 5nmfOp-Al 
0 ioGao.85lno.os N*«Jg (K-li'//x^^|) 7 0 8 *Mt 
So tO + raJSOJSftife+fc^T, H'*^*tt^*>^-;w^*->^A (Cp 2 M 
g) iCi^Mg K-tf >r*ffl1&-f&° ZV>'&, 1 0 nmS<?)p-A 1 0 . 1 6 G a 0 . 
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7 5 Ino io Nt-^-7n-Wi70 9MU ■*!«»< 7#**H2 
fci!D«J*;l, p-A 1 o . o 3 G a o . 9 t N^?7 K17 1 Oi, 5 0 nml^p-G 
aN3>^M71 l£M*«Jf1-&o a±Oi^tU, **#V-y*^*#«T 

(C) > H#& (Zn) . U*A (Be) , * K3*A (Cd) **«v* 

Hkft^CM^t UMOVPEftt«# 
itL^Rjgi-*«>©-ett*<, KtM K*MB**ft (HVPES) ^^f-»^^^ 
(MBES) ^WiM^«fiH5/:f6i:ai«^t^ 

[0 0 4 9] 

Sfc. *»«liG a«J: UTMG A 1 «t LTTMA^:, In OR 
Ptb LTTMI £> Mg<Dm&t LTCp 2 Mg. NOSfti LTNH3 &fljv*;fctf* % _h 
B*^0«a*^*i-»S«ft^*tLlf C^fe^R* feO-ett* < > G a cd HUH- 2: Lt > 
ij ju-f-jujfi) fj J* (TEG) ^^t^V *A (GaCl^CaCh) A 1 OlRfl-fc 
Ub'JiW^^-^A (TEA) , 5?>f*7*5^>fK9'f K (DMAH) , V 
^fW5^n9>fK (DMA C 1) InOJK*i:Uh'JifH>^A (T 
EI) , MgOHOfti: U^xW^n^/*yxs*7^J">A (E t C p 2 M 
e) ^ f ;V y ^ d ^ V ^ y xx ;vv ^ ^ i/ A (MeCp2Mg) N^it 

U i:K7v/ CN2 Hi) „ ^^WK?y> (MMH) . ^f*tK9i?V ( 
DMH) ^lv>tUv\ 

i°°p-Alo. 1 0 Gao. s ilno. 0 5 N*M ( K- l^'^i^y^l 
) 7 0 8 OA 1 jfeUS K^r * ?"/) p-Alo. 1 e G a 0 . 7 5 I n 0 . 1 0 

N*-^-7 0-«>«IJB 7 0 9 «t «9 P-A 1 0 . 0 3 G ao . 9 7 N^7?F 

17 1 0 £ >? t^C§v^fl|aft*fc »K p-Alo. leGao. 7 5 Ino . 10 N*-;* 
-yu-mUM 7 0 9^i^p -A 1 0 . loGao. sslno. 0 5 N^rai7 0 8 

[0 0 5 2] 

*Kafc»»K^V»Tfflv»*:fliat©«*tfc»±, p-Alo. loGao. sslno. 05 
N^ffiS (K-e>^J.>^>^») 7 0 8 fcv^JfcttWA llUftit***v»Jl«:A 1 G a 
InNm^-^-^n-WfflWOH^fcffA-U MgOK-tf>^«rp-A 1 0 . 10 
Gao s 5 Ino. 0 5 N + WJ?^3BjS**<bW*&LTV>S £ fC*4, 5fe8fc05&«B 1 

(DTQL*)% l ttL%2Ki±A lUl$u®3fm s $>*). A 1 SfijfcJfc** 0 5 0 %OWK*3V>T 

^Al GaInNt«v»fc. £ 3 Lfcfllil* t * - £ * 0 . ftv>A 1 SUSJfcfc * ») K 
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[0 0 5 4] 

ttio *»itl±, p-A 1 G aInNK-^>W^^18 0 3lif l^i 
WBK**J6U p-A 1 G aInN*-^-7n-iqi«»8 0 4»±*2 0^*flW^#iS 
L p-AlGaN^7-;K18 0 5 tt# 3 o * 1 <5D#S#ii^A 

*) \zmm.-?% 0 m 1 ©**#»Kis»t* a i f^f* 

agwi ©##£<£ ft*©tjs-eii3&& ltv^ p a^««© K-tr>^a*L*»m-r 

[0 0 5 5] 

M2Lv>A lttLAttli. *1 1 0-2 0%, I2<?)fi#l*M 0 

-3 0%. #3«5**fltJi5& fS F^5~9%T?*«3x Lv>A 1 «U£Jfctt. il^* 

8 -15%, £2 O-iMMM* 1 15-20%. ^3 ©¥##/f 6.5-7. 
5%T?**o *^ Lv>In&JfcJfctt*l<&#*#»**l~2 0%, i2©f$l^i 
~3 0%-c£>£o d<B«fc3fc, inMim^fc < b i>&mv>A 1 <9 < 

[0 0 5 6] 

■rkZt^x-i, m®m(om.*z *)i&k-e§*o tu #1 

9i:f^i^:lnl^*Il^*#l (p-A 1 G aln N K- \£>iT^>^^m 
9 0 3) iHi2©Wi (p-AlGaInNt-^*-7n-jfp$IJi9 0 4) 

[0 0 5 7] 

ioT, #i©IitV>|Wli, il^|»l~50nm, * 2 ©#S#Ji 
T'5-2 0 nm-C*»K $ £3* Lv*KffHt, il^ffft?5-2 0 nnu 2 
^i#lt*5~l 0 nmlr^^o 
[0 0 5 8] 

[0 0 5 9] 

**Jfc^JEI<0*ii* A 1 GaInN^t-A-7n-WJ18 0 4© 

p-A 1 G a I nNK-^>^^^S^«»»Tl>, 1"CK9 x 1 0 
8 cm" 3 Jft±©Hiv>Mg W»t*Bl^l/co ^(Dm^M^mixmftzM 

v>t^v>ai ottJt ^fflv^i!), ra»o k - tr v ^as**** e> *l a c fc o ?t »_ 
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4 60 K-fcT^MKML-Cte. *^:8 X 1 0 1 8 cm" 3 frb 2 X 1 0 1 9 cm <D 
[0 0 6 0] 

£tf>£ 7 ^ AlGalnN K- tf >^ V^>*Jf 8 0 3 (7)}f «t M g K — t > 
^-^|v>A 1 G aInNl?t-A-7n-^Ji8 0 4 giftJgS: * 7 ? KJB 

WfA 1 a^Jt^lWj-T-t A 1 ^JS60ffiV^^^M-C'#. MgH!)£ta©ittt«:lSl 
T ^ •fe7 p ^ — offittft** * ¥ - * E?iJ®#l £ tefc-f & - t ^T- # 

[0 0 6 1 ] 

£ d Lfcfl*jfi±Ol*fc «£ 0 > *-/t-7n-jqiWJB 8 0 4 HJtLT+^-t p £ K->< 

G aN^f K* 8 0 5 60 A 1 HJftJfe £ t 4: S o ^"KIO 

*A-ti*„ J&LL<0J:3fc, pIK-;0 h jftjg*#j£±<aX^K £ ^ fM^-f * - fc"t? 

&-5>o 

r n n fi 2 1 

IGaN, InGaN, A 1 G a I n N^60^k^#^#^^^»«> t7r^f7^t^ 

ffi»S*lv>tftIU:ELOGaNittU^o 
[0 0 6 3] 

te^^L-fti:^IWIB#^^ti-^^rT60^^MT-§^o JEfc> XiB^WiB A 1 Gal 
nN« (As) > U> (P) t#tlfc»lft#ft**»^«» : *»)4o, 

[^±60fUfflWI6tt] 
[0 0 6 4] 

[^®6offlm^m^] 

[0 0 6 5] 

[0 1 ] *3&H!<B|Sifc<0^8l 1 Ki*»t*ffitt»i£fiF^fllitBI 

[0 2] **WO*l©fie*«C^*t*»tt»a£^*3SBI 

[0 3] *|&W^»2 0=K*«K^»t&Mg»IEiSI$^^ , a7r>f >W«r7P-J-BI 

[0 4] ^WOi(S3Wfife*«K*»t*mttflU£«^fll3ftBI 

[0 5] **W©*4©fl6*«^*»t*SttJiffi«^«litia 

[0 6] ^i&iKoidfetf)^ i n^iti^ffomaia 

[07] 3|s:i&^6oiiiS6o^B2 it 

[0 8] *&me>nm<oT&M2 iz&v&T$&mT&&<omj&m 

[0 9] *»WO*«I^B8 2H*^4ffitt»iE^W*itH 
[#-^6om^] 
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[0 0 6 6] 

1 0 1 *§ftif 

102 p-AlGaN MgK-^^^^^i 

103 p-A 1 G aN*w?-7n-*qHMJg 

104 p-AlGaN^77Kl 

2 0 1 fettJl 

202 un-AlGa NJi 

2 03 p-A 1 G aN*-^-7u-mmm 

204 p-AlGa Njg*^* 7 v K® 

3 0 1 Mg^^Tf -y^mm 

4 0 1 rS1£/i 

4 0 2 p-A 1 G aNt-^-7D-WJi 

4 0 3 u n-GaNf'f KJf 

404 p-AlGa N®^^ 9 y KJf 

501 mum 

5 0 2 p-A 1 G aN*-'*-yv-Wfflm 
5 0 3 u n — G a KJf 

5 0 4 p-AlGaN»^77Kl 

6 0 1 G a N» 

6 0 2 n-G a NJi 

603 n-Al GaN^77 Kl 

6 0 4 n-GaNW KJf 

6 0 5 MQWMttiS 

6 0 6 In G aN*(Sl 

6 0 7 G aN + F^JI 

6 0 8 p-AlGaN«t»BI (K-kfV^xV^^^I) 

6 0 9 p-A 1 G aN*-/t-"7tt-aJHH|Ji 

610 p-Al GaN^77 Kl 

6 11 p-G aNn^^ hit 

6 12 plM 

6 13 *6#JR 

6 14 Nil 

7 0 1 G a N&& 

702 n-GaNf 

703 n-AlGaN^7'>Fl 
7 0 4 n - G a Nfttf-f KJf 

7 0 5 MQW^ti 

7 06 InGaN^^l 

7 0 7 G aNt^i 

7 0 8 p-AlGalnNtfFli (V-\£>iT^Z/^>^m) 

7 0 9 p-AlGaInNt-^-7n-«IWi 

710 p-AlGaN^57Ki 

7 11 p-G aN3^^ 

7 12 pfMl 

7 13 iNUM 

7 14 nig 

8 0 1 fiHtJS 
8 0 2 ^faJJP 

8 0 3 p-A 1 G alnN Mg *m 

8 0 4 P -AlGaInNt-^-7D-WiI 
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805 p-AlGaN^7y Kl 

9 0 1 AHi* 

902 

9 0 3 p-AlGalnNMgK-^^^S 

9 0 4 p-AlGaInNi-A-7n-?pi)i 

905 p-AlGaN??y Kl 
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102 p-AlGaN 




104 p-AlGaN 



103 p-AlGaN 



203 un-GaN 



201 
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204 p-AlGaN 



202 p-AlGaN 
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[B3] 



301 lABMfrTV? 
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20b 2Ca 20b 20a 20b 
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20b 20a 
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404 p-AIGaN 



403 p-AIGaN 
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IE! 5] 



Ufa 




504 p-AlGaN 



503 p-AlGaN 
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805 p-AlGaN 



— cm 



804 p-AlGalnN 



-H«- 



801 

802 
803 p-AlGalnN 
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[19] 



905 p-AlGaN 



904 p-AlGalnN 



t=o — nr~n 



-*f«- 



901 jS14)i 
902 4*IM 

903 p-AIGalnN 
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